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1 Introduction

A new work item on "Video Enhancements by Region-of-Interest Information Signalling" (ROI) is defined in SP-140219.zip and was approved during SA#64 in June 2014. From SP-140219 [1], the objective of this work is to standardize the signalling of region-of-interest (ROI) information and associated capability negotiation mechanisms for MTSI in TS 26.114. More specifically, standardization goals are:

· Define suitable formats for real-time signalling of ROI information capability from an MTSI sender to an MTSI receiver during multimedia telephony session setup

· Define suitable formats for real-time signalling of ROI information from an MTSI receiver to an MTSI sender during a multimedia telephony session

· Define SDP-based mechanisms for the negotiation of ROI signalling capability across MTSI senders and receivers during both call setup and mid-call

This permanent document addresses requirements, working assumptions and potential solution aspects for this Work Item. 
2 Use Case 
With the availability of mobile devices with advanced camera capabilities, new usages in conversational services are possible, such as interactive zooming during a multimedia telephony session. In conversational video services such as MTSI, dynamic adaptation of video is currently enabled in terms of bandwidth, spatial resolution, orientation, etc., but not in terms of enabling the remote user to zoom to a selected area in the video being transmitted, and having the source optimize encoding for this purpose. This limits the achievable video quality during the usage of interactive zoom in video calls. A receiver application may always zoom in to the user’s desired region-of-interest (ROI) and crop out the unwanted parts of the video (e.g., in response to the commands from the user interface), but the sending terminal in this case would still encode and transmit the entirety of the video in the absence of any ROI knowledge. Therefore, signalling of the ROI information from an MTSI receiver to an MTSI sender might enable an MTSI sender to deliver a higher quality stream, by using the negotiated bitrate entirely or preponderantly on the encoding of the ROI part of the video. To enable this, signalling in both directions may be needed: from sender to receiver to express capability, and from receiver to sender to express the desired ROI. 
Example: Interactive Zoom during Video Calls
Feng, an international student studying in the U.S., has video calls every weekend with his family members in China. He likes to make these calls from his LTE-enabled tablet/smartphone which he carries with him around the campus. During these video calls, Feng’s family members gather around a 3G-enabled web camera, and Feng would like to use the ROI feature to be able to dynamically zoom in different family members as he enjoys their lively conversation.

Figure 1 depicts a sample video conferencing application over MTSI with ROI-based interactive zooming.
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Figure 1 – A video conferencing application with ROI-based interactive zooming










Figure 2 – Sample MTSI sender-receiver flow, where Steps 1 and 2 illustrate SDP-based capability negotiation for ROI signaling support, and Step 3 illustrates the real-time signaling of ROI information 

An extension of this use case worthwhile mentioning would be in the context of multi-party video conferencing settings (e.g., classroom, lecture, executive meeting, etc.), where participants can use the interactive zooming capabilities to view specific content of interest, e.g., whiteboard, lecturer, panellists, etc. 

Figure 2 depicts a sample MTSI sender-receiver flow and step-by-step process illustrating the following:

· SDP-based capability negotiation for ROI signalling support (Steps 1 and 2)
· Real-time signalling of ROI information (Step 3)

3 Requirements

· It should be possible to use SDP-based mechanisms for the negotiation of ROI signalling capability across MTSI senders and receivers during both call setup and mid-call.
· It should be possible to negotiate ROI signalling capability bi-directionally and uni-directionally depending on device/camera capabilities and client preferences, e.g., a client should be able to offer a ‘sendonly’ channel if its camera cannot be remotely controlled, while it could generate and send ROI information to the remote endpoint.
· [It should be possible to negotiate ROI signalling capability for each individual video component in case multiple video components are exchanged between MTSI clients.]
· It should be possible to signal ROI information in real-time from an MTSI receiver to an MTSI sender during a multimedia telephony session.
· It should be possible to signal ROI information in real-time from an MTSI receiver to an MTSI sender for each individual video component in case multiple video components are exchanged between MTSI clients.
· Signalled ROI information should allow an MTSI receiver to indicate to the MTSI sender an arbitrary region-of-interest in the streamed video that the client wishes to zoom into. 

· After zooming in, signalled ROI information should allow an MTSI receiver to indicate to the MTSI sender an arbitrary region-of-interest in the streamed video that the client wishes to zoom out to. 
· After zooming in, signalled ROI information should allow an MTSI receiver to indicate to the MTSI sender if the client wishes to zoom out into the original video stream. 

· The format of ROI signalling and corresponding signalling frequency should be selected such that the overhead, i.e., bandwidth cost, of signalling ROI information is minimized (compactness), and accurate zooming on video (robustness) can be enabled despite potentially unreliable network conditions, i.e., that may cause losing some of the ROI signals.
4 Working Assumptions
5 Potential Solutions

5.1 ITU-T Far-End Camera Control

ITU-T Far-end camera control for RTP based multimedia service is defined in ITU-T specifications H.224/H.281 [2][3][4][5] and in IETF RFC4573 [6].
The zooming to a particular region of interest is enabled by the H.281 protocol that supports the 4 basic camera movements “PTZF” (Pan, Tilt, Zoom, and Focus). In that particular use case the focus capabilities may be disabled by the sender using the FECC capabilities fields.

In case of MTSI, the camera may be fixed to the device and have no capabilities to actually be controlled independently. However, we propose in that case that the camera motions are emulated by simply changing the input buffer of the camera. I.e. when pan or tilt is applied to the full image then no modifications are made. In case the camera is zoomed then a smaller rectangular area is selected. Then the tilt and pan can be accepted by simply translating the selected rectangle. To benefit from zooming the far-end we assume the camera source image to be larger than the resolution of the sent image.

There exist a number of commercial solution implementing ITU-T H.224/H.281 far-end camera control standard for some time e.g. [7][8] which indicates that the standard and its implementations are mature.

This solution fulfils the work item objectives as follows:
Objective 1: Define suitable formats for real-time signalling of ROI information capability from an MTSI sender to an MTSI receiver during multimedia telephony session setup.
RFC 4573 defines the syntax and the semantics of the Session Description Protocol (SDP) parameters needed to support far-end camera control protocol using H.224.

The SDP offer/answer allows negotiating the capability between the 2 MTSI clients.

Objective 2: Define suitable formats for real-time signalling of ROI information from an MTSI receiver to an MTSI sender during a multimedia telephony session.

ITU-T H.323 annex Q defines a protocol to support far-end camera control (FECC) in this recommendation using the stack IP/UDP/RTP/H.224/H.281.

Objective 3: Define SDP-based mechanisms for the negotiation of ROI signalling capability across MTSI senders and receivers during both call setup and mid-call.
RFC 4573 defines the syntax and the semantics of the Session Description Protocol (SDP) parameters needed to support far-end camera control protocol using H.224.

The SDP offer/answer allows negotiating the capability between the 2 MTSI clients. SIP UPDATE procedure allows mid-call capability exchange.

The working assumptions for this protocol in the context of the ROI work item are:
· In FECC, the indication of ROI is achieved by the signaling of PTZF – pan, tilt, zoom and focus commands, as standardized by ITU-T H.281. For instance, the message format for the START ACTION message is as follows:
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· The FECC protocol relies on ITU-T H.281 over H.224. As such, ROI information would be signaled via RTP packets that carry H.224 frames. FECC is internal to the H.224 frame and is identified by the client ID field of the H.224 packet.

· The MIME type ‘application/h224’ corresponding to the RTP payload format for H.224 was registered by IETF RFC 4573, which also defines the SDP parameters needed to indicate support for FECC using H.224. 

· FECC communication is uni-directional. H.224 is bi-directional and can be used to learn the capabilities of the remote terminal, e.g., how many cameras it has, indication to send motion video or still images using this camera, ability to perform PTZF, etc.

· In case of a fixed camera without pan/tilt capabilities, the pan command should be mapped to left/right movements/translations and tilt command should be mapped to up/down movements/translations over the 2D image plane. As such, a combination of PTZ commands can still allow for zooming into an arbitrary region-of-interest. These functionalities are called vPTZ (virtual PTZ). 
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1- Sending client: SDP offer indicating ROI signalling support





2- Receiving client: SDP answer accepting ROI signalling support





3- Receiving client: Signal ROI information





4- Sending client: Optimize encoding based on the indicated ROI and transmit video 








